Neuropeptide Y potentiates selectively the N-methyl-D-aspartate response in the rat CA3 dorsal hippocampus. I. Involvement of an atypical neuropeptide Y receptor.
Neuropeptide Y (NPY) has been reported to potentiate N-methyl-D-aspartate (NMDA)-induced neuronal activation in the rat CA3 region of the dorsal hippocampus in vivo. Three types of NPY receptors, denoted Y1, Y2 and Y3, have been identified thus far. The present studies were undertaken to characterize the type of NPY receptor involved in this effect of NPY on the neuronal response to NMDA. NPY, its analogs [Leu31, Pro34]NPY and desamido-NPY, the related peptides pancreatic polypeptide (PP) and peptide YY (PYY) and the C- and N-terminal NPY fragments, NPY2-36, NPY11-36, NPY13-36, NPY16-36, NPY18-36 and NPY1-24CONH2, were tested. The peptides NPY (which is active at Y1, Y2 and Y3 receptors), [Leu31, Pro34]NPY (a selective Y1 agonist) and NPY13-36 (which mimics the effects of NPY in Y2 models) dose dependently enhanced NMDA-induced activation of CA3 dorsal hippocampus pyramidal neurons, but did not alter the activation of the same neurons by quisqualate. In contrast, PYY (which mimics NPY on Y1 and Y2 receptors, but has no activity or elicits an effect opposite to that of NPY in Y3 models) and NPY18-36 (which has been reported to exert an antagonistic or a partial agonistic action at Y3 receptors) did not modify by themselves the NMDA response, but antagonized the potentiating effect of NPY on NMDA-induced activation. Additionally, the C-terminal desamido form of NPY, which has little or no activity at Y1 and Y2 receptor subtypes, reduced the neuronal response to NMDA and quisqualate.(ABSTRACT TRUNCATED AT 250 WORDS)